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(54) POLYLACTIC ACID COMPOSITION AND ITS MOLDING PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polylactic acid 
composition comprising a lactic acid being a 
biodegradable resin, having excellent moldability and 
processability. 

SOLUTION: This polylactic acid composition comprises a 
high crystalline polylactic acid (A) and a low crystalline -~ 
or amorphous polylactic acid (B) in the weight ratio of ~ * 
the component (A)/(B) of 10/90-90/10, has a storage | * 
elastic modulus by a test (JIS-K 7,1 98B method) related i 
to the temperature dependence of dynamic § . ! 

viscoelasticity, in a temperature range of at least 30° C, 
of <6 x 106 and in the region of ±0.5 x 106 Pa and is 
stable. The temperature dependence curve of the #* & *t> 

storage elastic modulus (EO has a so-called 'a rubber- 
like flat part'. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A polylactic acid composition where a storage modulus in an examination (the JIS- 
K7198B method) on the temperature dependence of dynamic viscoelasticity migrated to at least 
30 ** temperature requirement, and is stable in below 6x10 6 Pa. [Claim 2]The polylactic acid 
composition according to claim 1 in which said storage modulus is stable in the range of 
**0.5x10 6 Pa in below 6x10 6 Pa. [Claim 3]A polylactic acid composition given in Claim 1 or the 2nd 
clause characterized by comprising the following. 
High crystallinity polylactic acid (A). 
A low crystal or amorphous polylactic acid (B). 

[Claim 4]The polylactic acid composition according to claim 3 the amount of heat of fusion in the 
melting point by a transition-temperature measuring method (JIS-K7121) of a plastic is 10 or 
more J/g about high crystallinity polylactic acid (A), and is [ polylactic acid composition ] less 
than 10 J/g about a low crystal or amorphous polylactic acid (B). [Claim 5] A polylactic acid 
composition given in Claim 3 or the 4th clause which high crystallinity polylactic acid (A), a low 
crystal, or amorphous polylactic acid (B) includes with a weight percentage of (A)/(B) =10 / 90 - 
90/10. [Claim 6] An injection molding article which becomes any 1 clause of the Claims 1-5 
clauses from a polylactic acid composition of a description, An extrusion cast, a vacuum 
pressure sky cast, a blow molding article, fiber, multifilament, a monofilament, a rope, a net, 
textiles, knitting, a nonwoven fabric, a film, a sheet, a lamination, a container, foam, several kinds 
of parts, or other casts. 

[Claim 7]Adhesives or a binder which becomes rather than becoming any 1 clause of the Claims 
1-5 clauses from a polylactic acid composition of a description. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is crossed to at least 30 ** temperature requirement, and 
relates to the polylactic acid composition whose storage modulus (E') in the examination (the 
JIS-K7198B method) on the temperature dependence of dynamic viscoelasticity is stable in 
below 6x10 6 Pa. This invention relates also to the various casts, the adhesives, or the binder 
which consists of this polylactic acid composition. 
[0002] 

[Description of the Prior Art]In recent years, from the standpoint of natural environment 
protection, the biodegradation resin polymer disassembled in natural environment and its mold 
goods are called for, and research of natural decomposition nature resin, such as aliphatic 
polyester, such as polylactic acid, is done actively. 

[0003]Polylactic acid is a polycondensation body of the lactic acid which has an optical activity 
center. Polylactic acid differs in that crystallinity with the optical purity of the lactic acid which 
constitutes this polymer. Although an elastic modulus is [ a vitreous state ] high in a field 50 ** 
or less, if polylactic acid with high optical purity, i.e., high crystalline polylactic acid, exceeds 
glass transition temperature, it will change to a rubbery state and an elastic modulus will fall. If 
the transition field is exceeded, it will crystallize gradually, an elastic modulus will increase again, 
and a rubbery state will not be maintained. [0004]On the other hand, in a field 50 ** or less, by a 
vitreous state, although an elastic modulus is high, if glass transition temperature is exceeded, a 
rubbery state cannot be maintained, but an elastic modulus fails greatly, and it is inferior to 
processability, the polylactic acid, i.e., the polylactic acid of amorphism nature, with low optical 
purity. [0005]Even if it adjusts optical purity minutely, it is already known for single polymer that 
it is difficult to obtain a rubber-like flat part about the temperature dependence of an elastic 
modulus (the Society of Polymer Science, Japan proceedings, the 46th volume, No. 14, 3865- 
3866 pages (1997)). Therefore, in single polymer, processability — the working temperature 
region at the time of a fabricating operation is narrow — is low.lt is hard to use as adhesives or 
a binder. In such the actual condition, polylactic acid excellent in molding workability was 
demanded. 
[0006] 

[Problem to be solved by the invention]Then, the purpose of this invention is polylactic acid 
which is biodegradable resin, and there is in providing the polylactic acid composition excellent in 
molding workability. 
[0007] 

[Means for solving problem]This invention persons by blending two sorts of different crystalline 
polylactic acid wholeheartedly as a result of examination, It found out that the constituent which 
has the rubber-like flat part where the storage modulus (E f ) of the examination (the JIS-K7198B 
method) on the temperature dependence of dynamic viscoelasticity was stabilized above 60 ** 
was obtained, and this invention was reached. 

[0008]That is, the polylactic acid composition of this invention is a polylactic acid composition 
where the storage modulus (E') in the examination (the JIS-K7198B method) on the temperature 
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dependence of dynamic viscoelasticity migrated to at least 30 ** temperature requirement, and 
is stable in below 6x10 6 Pa. Here, said storage modulus is below 6x10 6 Pa, and "being stabilized 
below in 6x10 6 Pa" means being stable in the range of **0.5x10 6 Pa. 

[0009]It is required to have migrated to at least 30 ** temperature requirement, and for the 
storage modulus (E f ) to be stable from a viewpoint of the molding workability of polylactic acid. 
Migrated to a not less than 35 ** temperature requirement preferably, and it is that the storage 
modulus (E') is stable. 

[0010]Thus, it the polylactic acid composition of this invention not only has biodegradability, but 
fits the use of a film, mold goods, adhesives, etc. as thermoplastic elastomer by having what is 
called a "rubber—like flat part" on the temperature dependence curve of a storage modulus (E'). 
[0011]Such a polylactic acid composition is a polylactic acid composition which consists of high 
crystallinity polylactic acid (A) in which optical purity differs, and a low crystal or amorphous 
polylactic acid (B), and has the features, such as absorptivity in the living body and 
biodegradability. 

[0012]In this invention, polylactic acid (A) and polylactic acid (B) are polymer which comprises 
only a monomeric unit of L-lactic acid and/or DHactic acid origin substantially. A "real target" 
means here being a range which does not spoil the effect of this invention and not originating in 
L-lactic acid or D-Iactic acid, and that other copolymerization monomeric units may be included. 
Generally other copolymerization monomeric units in polylactic acid (A) and polylactic acid (B) 
have a preferred quantity up to about 20 mol %. 

[0013]As such other copolymerization monomer components, They are a lactic acid monomer or 
lactide, and other copolymerizable monomer components, Dicarboxylic acid, polyhydric alcohol, 
hydroxycarboxylic acid, lactone, etc. with the functional group of two or more ester bond 
plasticities; And various polyester, various polyether, various polycarbonate, etc. which comprise 
the constituent of these versatility are mentioned. 

[0014]As dicarboxylic acid, succinic acid, adipic acid, azelaic acid, sebacic acid, terephthalic acid, 
isophthalic acid, etc. are mentioned. 

[001 5] Aromatic polyhydric alcohol, such as what carried out the addition reaction of the ethylene 
oxide to a bisphenol as polyhydric alcohol, Ethylene glycol, propylene glycol, butanediol, 
hexandiol, Octanediol, glycerin, sorbitan, trimethylolpropane, Ether glycols, such as aliphatic 
polyhydric alcohol, such as neopentyl glycol, a diethylene glycol, triethylene glycol, a polyethylene 
glycol, and a polypropylene glycol, etc. are mentioned. 

[0016]As hydroxycarboxylic acid, what is indicated to glycolic acid, hydroxybutylcarboxylic acid, 
and other JP,H6-184417,A is mentioned. 

[0017]As lactone, glycolide, epsilon-caprolactone glycolide, epsilon-caprolactone, beta 
propiolactone, delta-butyrolactone, beta- or gamma-butyrolactone, PIBARO lactone, delta- 
valerolactone, etc. are mentioned. 

[0018]As a manufacturing method of polylactic acid (A) and polylactic acid (B), known arbitrary 
polymerization methods are employable. Being known most typically may carry out the 
condensation polymerization of the lactic acid directly, although it is the method (the lactide 
method) of carrying out ring opening polymerization of the lactide which is an anhydrous cyclic 
dimer of lactic acid. Organotin compounds, such as octylic acid tin, are usually used for a 
polymerization reaction. 

[0019]As a molecular weight of polylactic acid (A) and polylactic acid (B), it is weight average 
molecular weight and the range of 50,000-1,000,000 is preferred. If less than this range, when it 
will not be revealed enough and a mechanical characteristic etc. will exceed, it tends to be 
inferior to processability. 

[0020]When polylactic acid consists only of a monomeric unit originating in L-lactic acid, or when 
consisting only of a monomeric unit originating in DHactic acid, by crystallinity, a polymer has a 
high-melting point and is used as high crystallinity polylactic acid (A) in this invention. 
[0021]Since the crystallinity and the melting point of polylactic acid (A) can be adjusted free by 
changing the ratio (it is called a L/D ratio for short) of the monomeric unit of L-lactic acid and 
D-lactic acid origin, according to a use, it becomes possible to control the practical use 
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characteristic. 

[0022]On the other hand, when the optical purity of the lactic acid in which polylactic acid 
constitutes polymer is low, crystallinity is low, or does not have the melting point, but a polymer 
is used as a low crystal or amorphous polylactic acid (B) in this invention. 

[0023]Thus, the crystallinity of polylactic acid is closely connected with the optical purity of the 
lactic acid which constitutes polymer. For example, high crystallinity polylactic acid (A) is not 
less than 80% of optical purity, and is not less than 90% of optical purity preferably. A low crystal 
or amorphous polylactic acid (B) is less than 80% of optical purity, and is less than 70% of optical 
purity preferably. 

[0024]Optical purity (it calls for short the following OP) of polylactic acid is calculated with a 
following formula. 

OP(%) =100x([L]-[D])/([L] + [D]) or OP(%) =100x([D]-[L])/([L] + [D]) 

Here, as for [L], L-lactic acid molar concentration of polylactic acid and [D] express D-lactic 
acid molar concentration of polylactic acid. 

[0025]The crystallinity of polylactic acid is related also to the amount of heat of fusion in the 
melting point by a transition-temperature measuring method (JIS-K7121) of a plastic. For 
example, about high crystallinity polylactic acid (A), it is preferred that this amount of heat of 
fusion is not less than 10J/g, and it is more preferred that it is not less than 12J/g. About a low 
crystal or amorphous polylactic acid (B), it is preferred that this amount of heat of fusion is less 
than 10 J/g, and when it is amorphism nature, the melting point is not observed. 
[0026]As for a polylactic acid composition of this invention, it is preferred that high crystallinity 
polylactic acid (A), a low crystal, or amorphous polylactic acid (B) is included with a weight 
percentage of (A)/(B) =10 / 90 - 90/10 although it changes also with crystallinity of (A) and (B). 
According to the purpose of use, optimal rate can be chosen from such the mixing ratio. 
[0027]Although in particular a different crystalline mixing method or mixed equipment of 
polylactic acid (A) and polylactic acid (B) are not limited, what can be processed continuously is 
industrially advantageous and preferred. For example, in the case of a melting mixed method, it 
may pelletize, after supplying polylactic acid (A) and polylactic acid (B) to a monopodium or a 2 
axis extrusion kneading machine simultaneously and carrying out melting mixing. Although 
suitably chosen as a melt extruding temperature in consideration of the melting point and the 
mixing ratio of biodegradable resin to be used, it is usually the range of 100-250 **. 
[0028]Using this mixed pellet, with a conventional method An injection molding article, an 
extrusion cast, The cast of a vacuum pressure sky cast, a blow molding article, fiber, 
multifilament, a monofilament, a rope, a net, textiles, knitting, a nonwoven fabric, a film, a sheet, a 
lamination, a container, foam, several kinds of parts, and others can be obtained. Or molding 
directly is also possible after carrying out melting mixing, without once pelletizing. It can also use 
as adhesives or a binder. 

[0029]In the polylactic acid composition in this invention, if needed A conventionally publicly 
known plasticizer, Various additive agents, such as an antioxidant, a thermostabilizer, light 
stabilizer, an ultraviolet ray absorbent, paints, colorant, various fillers, a spray for preventing 
static electricity, mold lubricant, perfume, lubricant, fire retardant, a foaming agent, a bulking 
agent, antibacterial properties and an antifungal agent, and a nucleation agent, may be blended. 
[0030]Since according to the polylactic acid composition of this invention said storage modulus 
(E') migrates to at least 30 ** temperature requirement, and is stabilized below in 6x10°Pa and it 
has what is called a "rubber-like flat part" on the temperature dependence curve of a storage 
modulus (E'X It not only has biodegradability, but it is suitable for the use of a film, mold goods, 
adhesives, etc. as thermoplastic elastomer which is excellent in molding workability. 
[0031] 

[Working example]Hereafter, an embodiment explains this invention still more concretely. In an 
embodiment, a polystyrene reduced property by GPC analysis shows weight average molecular 
weight (Mw) of a polymer. Measurement of a dynamic storage modulus (E') was performed 
according to an examination (the JIS-K7198B method) on the temperature dependence of 
dynamic viscoelasticity. Measurement of a dynamic storage modulus (E') was performed 
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according to an examination (the JIS-K7198B method) on the temperature dependence of 
dynamic viscoelasticity. The melting point and its amount of melting endothermics were 
measured in a heating rate of 5 ** / min. with a scanning differential calorimeter (DSC). Optical 
purity of polylactic acid is the bottom in fixed quantity by high performance chromatography 
(HPLC). 

[0032][Embodiment 1] 20 weight % of high crystalline polylactic acid ("Lacty" By Shimadzu, OP = 
following PLA1 is called 98.0%), Polylactic acid of amorphism nature ("Lacty" By Shimadzu, OP = 
54.0%) The dry blend of 80 weight % called PLA2 below was carried out, and melting mixing was 
carried out for an average of 5 minutes with a 180 ** 2 axis kneading extrusion machine, and it 
extruded to strand shape, and cut from a cap after water cooling, and the chip C1 of a polylactic 
acid composition (PLA3 is called below) was obtained. 

[0033]as a result of measuring DSC of the obtained chip C1, as for 49 ** and crystallization 
temperature, 170 ** and the amount of heat of fusion of 137.5 ** and the melting point were 
[ glass transition temperature ] 12.2 J/g. As a result of measuring GPC, weight average 
molecular weight was 92,000. After carrying out vacuum drying of the chip C1 at 80 ** and making it 
an absolute dry condition, a die temperature was kept at 25 ** and a business-card large plate 
(1-mm thickness) was obtained by injection moulding.A business-card large plate of the obtained 
1-mm thickness was cut down 10 mm x 50 mm in the shape of a strip of paper, and a dynamic 
storage modulus (E f ) in an examination (the JIS K7187B method) on the temperature 
dependence of dynamic viscoelasticity was measured. [0034]The [comparative example 1] As a 
result of measuring DSC of PI_A1 used in Embodiment 1, as for 59 ** and crystallization 
temperature, 1 73 ** and the amount of heat of fusion of 97 ** and the melting point were [ glass 
transition temperature ] 47.1 J/g. As a result of measuring GPC, weight average molecular 
weight was 143,000. After carrying out vacuum drying of PLA1 at 80 ** and making it an absolute dry 
condition, a die temperature was kept at 25 ** and a business-card large plate (1-mm thickness) 
was obtained by injection moulding.A business-card large plate of the obtained 1-mm thickness 
was cut down 10 mm x 50 mm in the shape of a strip of paper, and a dynamic storage modulus 
was measured like Embodiment 1. [0035]The [comparative example 2] As a result of measuring 
DSC of PLA2 used in Embodiment 1 f as for glass transition temperature, 47 **, crystallization 
temperature, and the melting point were not observed. As a result of measuring GPC, weight 
average molecular weight was 1 15,000. After carrying out vacuum drying of PLA2 at 40 ** and 
making it an absolute dry condition, a die temperature was kept at 25 ** and a business-card 
large plate (1-mm thickness) was obtained by injection moulding.Molding workability was also 
good. A business-card large plate of the obtained 1-mm thickness was cut down 10 mm x 50 mm 
in the shape of a strip of paper, and a dynamic storage modulus was measured like Embodiment 
1. [0036]A measurement result of a dynamic storage modulus (E f ) is shown in drawin g LFrom this 
result, in Embodiment 1, a dynamic storage modulus was stable near 1x10 6 Pa among 1 00 to 1 35 
**, and a rubber-like flat part was observed.In the comparative example 1, an elastic modulus 
became high above 80 **, and an elastic modulus fell gradually above 80 ** according to the 

comparative example 2, and, as for neither, a rubber-like flat part was observed by 10 5 - 10 7 Pa. 
[0037] 

[Effect of the Invention]In this invention, it migrates to at least 30 ** temperature requirement, 

and is stabilized below in 6x10 6 Pa, and the stable polylactic acid composition which has what is 
called a "rubber-like flat part" on the temperature dependence curve of a storage modulus (E f ) 
is provided. This polylactic acid composition is excellent in molding processability, and can extend 
the field of the invention of the biodegradable plastic product which uses polylactic acid. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a graph which shows the measurement result of a dynamic storage modulus. 



[Translation done.] 
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DRAWINGS 




[Translation done.] 
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«4, fim^y^-xity^-f-vt^m^sim^mco^y 

0 , 2 iim±<9XX^/l4lil^Mtt<0'I'iS 

[0014] i^/MO-if k LTf4, r^b' 
r^y^ym. -t^^ym, r-vyfJi-M. -fv 

[00 15] ^IT/l^-^k LT(4, \zx?*;-iv 

;K ^'Jifuy/>j3-;k dfjrnei/y/ija- 

[00 16] hHodfy^yihLTIi^ 
>UBL bHndr^^f-^yP^yR, Offfiff BHF 6 - 
18 4 4 17 #&«Kciett$ ixT ^* t rt&WWTkti 

[0017] 77hytLxiz. /'jny h\ £ -^r 
v*79Yy, s-y^uy^hy. &-±tzi,±r-zr 

[00 18] ;KD?L1£ (A) JUtftfy ?IR ( B ) Olgjt 
2rS:fc LTf4, R3aK0ff«<0fi-&*ffiS:«Rffl-*-&ii:* 1 
*ift«lWC»£>ixTi^o(4, ?L»^^SI 

[0019]**:, jK'JWJS ( A ) RVXWftj® ( B ) 

cottT&t vxu. mm&m-ft=?sx\ 50, 0 0 o~ 

1, 0 0 0, 0 0 0<7)MB#Ji?£U^ m«i*T 

[0020] tfv l - ?u»tci*-r s ty?- 
smnx-tp ^ $r a «g- (c « , m^mm^itxmm a z 

tfU fcWJifcfcvvt, SSSfltttfyflJfc (A) t lt 



[0021] ttz. l-?lbl D-ajgA^yv- 

JIMitoJt* < WDJtkWHfrf*) SJHkS-frfti k K 
J: 9 , ^U?LSS ( A ) coM^tt • gSKJEirf & 

[0022] xvzimK ^'jv-^^-ri»?L 

*fc«SMItt;Ky?Lit (B) fcUfflv^W. 
[0023] i<J0 i 0 tc % ?LBW)«Sfttt«. *r'J "7 

tf, Si*&rMfcKy?L& (A) 3te¥tt«8 09gJjLb-C 
£> 0 , L< tt^tfiK 9 0 %VXLT*> h . ffi&Att 
4fci»MMfcKU?lK (B) (4, 3\^M^8 0%*jffT 
S)1ML< W^tt* 7 0 %*mX'fo h . 

[oo24]^»; ( kito p k mr$ 

h) im^x-^M^nh. 

OP (%) =100x ( [L] - [D] ) / ( [L] + 
[D] ) Xf4, 

OP (%) =100X ( [D]-[L] ) / ( [L] + 
[D] ) 

zzx\ [ l ] u ?lr«o l - fim^m^ [ D ] 

[0025] sKUflJK^ttAttU. 7'7Xf7 ^ 

<0K»«BJKM^£ ( J I S - K 7 1 2 1 ) (Ci £UL£ 

?LBt ( A ) £owct4, i<7)BWJ?«*)&«l 0 J/gJiLh 
"C*4ik* t #*t<, 1 2 J/gJSLh"C*«ik*«J: 

^x (4 , -r <ormwrm3&« lOJ/g *irc* i k 

[0026] *HHJ<^.-KU?LiSffl^{4, JMthlMfcKy 
?LBt (A) kffifSJMtiTtti^ftttJKyflJft ( B ) Sr, 

( A ) , ( B ) wlgAtttc J: ottS*** 1 . ( A ) / 

(B) =1 0/9 0 — 9 0/1 OCOMMm^X'^tiZb 

[0027] *S B 3 B tto^l.^ , J?Li? (A) k^UILit 

(B) kOil^-77^?I^B(4, «FCRaSS^V> 

v\ mnmmg.Hrm<7)tir£it. xvfm <a> k^y 

?Lit(B) *Hi«(cJMBiXWr*4W>ajLatt«K:«»L 
k LT&4, fl^^S^iMWSfifli^HfcS&^^JtsPS- 

#elt, iisstR-r-s.^', mm 1 o 0-2 5 owi 

[00 28] :^)i^l/7 h^fflV^T, 

Ip d p, am. -?iv+7 < 7*yh. *77< 7* yv. 
o-t, ffl, mm. m&m. ^mm. 7<h>j±. ~>- 
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[0029] *f5HJ(C*J*t&JKU?LHffll©Hlt«» £S 

nm±m. mmm. mm. mm. mmi &m 

[0030] *WmXWim&S$LWz£tUi£. MISIr 
»13¥14* ( E ' ) i)K 'J>-%<bi>3 O'Ccoim.&Mlzh 
fcoT, 6X10 6 PaJSTTSSEeL, JSKS¥tt¥ 

( E ' ) OiSJg«cff14ftHfcv^i9>i, r^AflWIgBj 
Sr^TtScOT*. B^JDI 

[00 3 1] 

(Mw) JiGPC^'WCiftsKU^f-l.'MUJttfT* 
-f. »lttBH&¥tt* (E' ) coaij^ti, tt«tt»tt<0S 
SficffftCMtS^i (J I S-K7 1 98B£) CflK 
fcTfrofc. Sltt£'jg9K£¥ (E' ) COMMIT ift^tt 
Wtt^iaKtt^ttfcRhTSKK (JIS-K7198B 

m) izmtxn^tz. &tz. mu!mvz<Dmm&f&mi 

7&t82.7jmmM3t (DSC) fc«fc 0 , ^SlS5t/m 
in. fctMJgLfc. *^^'J?LBW)3tmKtt»a9l 

#;?D7h/77^-(HPLC) te«fc9j£MLfc. 
[0032] [ Hifim 1 ] ^ B B a 140lSV ij ?LI§ 
( (»)SiSMl r 7?f^J, OP=98. 0 

u?u» ( (*) mmmmm *?9?a j , op =5 

4. 0%. J2TFPLA2i:«v$-£) 8 0fi*%fc*F9 

jyuyFL, 180 -co - w?r E s6ffas«ifcT^% 5 # 

-WKLTKUfLlgffi^ (OTPLA3i:«rri») <D 

[00 33] #^>n^f7 7c i£>Dsc£«jeuyg 

A #5 4 9'C. fe!hfIrfc&JgJ2 13 7.5 

•C. Hj&i 1 7 0°C. Mtfig*fitt 12.2 J/gtl>o 
ft. £ , G P C £■ mm L 

9 2. 0 0 0T'J,o^. f77C l$r8 0°CTS^^ 



^tiO^f'J^ri— h (lmmf) 

f#£>;flft 1 m mM.<n^MkV\y— b£ 1 OmmX 5 0m 

•&tfitt ( J I S K7187Bg) rottWJGflBWt* 
<E' ) £1iJ5eU: 

[0034] [ JfclSM 1 ] 1 TJHl^fc P LA 1 CO 

DSC £8gJ6 Lfcl&SL #5X<6#iBJgti 5 9 *C. ^ h b h 
-ffci&Ktt9 7°C. PKuSJi 1 7 3°C, St^Sft»(44 7 . 1 

14 3, OOOtfeoft. P LA 12-80 

•c-cjisaaa l «ss6tt»fci Lfc«. 2 5 °c 

'&htlt£ 1 mm/fc^M^'V- b£l0mmX50m 

[0035] [ttttM 2 ] mmm 1 -cffl^ p l a 20 

DSCSr«jeUI:t&*» #5*lK»ift!£«:4 7*C. Kill 
^tJftSEaVHUSJi«aS<x 3 5r*»-5^:. ifc, GPC^jPJJ 
St^JS*, SM^^FMit. 115, OOOTfto 
PLA2Sr4 0*CC*ffil6»L MSttttJIKcLfc 

a, ^sjS2 2 5*cfc«fe. tfffiift^tcj: o^Sf^r 

U-h (lmmf) JSJK&DltttBliSF-Cfco 
?t . » ^tL/c 1 mm/f <7>&flj7NTP- b$rl0mmX5 

0 m m<ommmzm 0 aj l 1 1 R«tc»«K« 

[0036] mammww < e - > oau^^m^n 1 
tc^-t <r o£MHcfc 0 , HSfe^J 1 x-it, ioo'chi 

3 S-C^iaTfftWIflKSItt^ 1X106 P aftigTS 
^ LT *J 0 . 3"A^^lBgp^ili!| § ^ 

immix-iz. 8o°cintx*iM&mtfm<%>o. ttzit 
mi2X'ii.. 8o°ca±T$$&mm$«izwTLx. ^ 
ffit 105 _i 0 7 p aizJ&vty-mMimmzti* 

[0037] 

[fBBJ^)S9*] #HBBTtt, ^< h i> 3 O'C^vSJg^ 
IC^ot. 6X106 Pa laTTSfcSS L . |?^3¥tt 
m (E- ) <OvSJgfic#ttftiatcv^^l» rrfA^Tffl 

[HMOSm^HJ] 

[Hi] mmmtm&mnmfem&z^i-y? ?xh 
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